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Pulmonary regurgitation in transposition of the
great arteries
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SUMMARY A female infant who presented with cyanosis and tachypnoea was found to have
transposition of the great arteries, a ductus arteriosus, and a ventricular septal defect. An aor-

togram showed evidence of mild pulmonary regurgitation, which persisted after a Senning's
operation; this is a hitherto unrecognised clinical finding.

Pulmonary regurgitation is not a recognised preop-
erative finding in transposition of the great arteries
and it may not be of any importance when the
definitive surgery entails venous redirection. When
an arterial switch operation is contemplated,
however, pulmonary regurgitation may become an
important consideration because the pulmonary
valve then functions as the aortic valve and its com-
petence may be important in long term outcome.
This report shows that pulmonary valve regurgi-

tation may be present in some patients from early
infancy. This may influence the type of operation
that is performed.

Case report

A female infant presented at the age of five weeks
with increasing cyanosis and tachypnoea. There was
a grade 2/6 pansystolic murmur at the lower left
sternal edge and a continuous murmur at the second
left intercostal space. The liver edge was palpable
2 cm below the right costal margin. The electrocar-
diogram showed sinus rhythm, right axis deviation,
and right ventricular hypertrophy. The chest radio-
graph showed moderate cardiomegaly, pulmonary
plethora, and a narrow vascular pedicle. The cross
sectional echocardiogram was consistent with trans-
position of the great arteries with a ventricular septal
defect.
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CARDIAC CATHETERISATION
Table 1 shows data on haemodynamic function.
Angiocardiography confirmed complete transposi-
tion of the great arteries, ventricular septal defect,
and ductus arteriosus. An aortogram showed filling
of the pulmonary artery via the ductus arteriosus.
There was definite but mild pulmonary regurgita-
tion. There was considerable clinical improvement
after a balloon atrial septostomy.
When the patient was eight months old a Senning

procedure was performed, the ventricular septal
defect was closed with a Dacron patch, and the duc-
tus was ligated.

Postoperatively she had a persistent grade 3/6
systolic murmur at the left sternal edge with residual
cardiomegaly and pulmonary plethora on the chest
radiograph. A first-pass radionuclide angiogram
suggested a left to right shunt of 2-2:1

REPEAT CARDIAC CATHETERISATION
Table 2 shows data on haemodynamic function.
Angiocardiography (left ventricle and aorta) showed
no residual ventricular septal defect but there was a

Table 1 Data on haemodynamic function before operation

Site Pressure (mm Hg) Saturation (0)

SVC - 28
IVC - 43
MRA Mean 3 37
RV Systolic 90 -

End diastolic 9 -

Aorta 90/40 (mean 60) 57
LA Mean 6 96
LV Systolic 90 87

SVC, superior vena cava; IVC, inferior vena cava; MRA, mid right
atrium; RV, right ventricle; LA, left atrium; LV, left ventricle.
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Table 2 Data on haemodynamic function after operation

Site Pressure (mm Hg) Saturation (%)

SVC Mean 8 49
IVC Mean 7 55
SVA Mean 7 58
LV Systolic 45 58

End diastolic 7
PA 45/25 (mean 32) 88
PVA Mean 10 98
RV Systolic 80 98

End diastolic 10
Aorta 75/35 (mean 50) 98

See table 1 for abbreviations.
SVA, systemic venous atrium; PA, pulmonary artery; PVA,
pulmonary venous atrium.

moderate sized ductus arteriosus through which an
enlarged pulmonary artery became opacified. There
was still some evidence ofmild pulmonary regurgita-
tion.
The ductus of 5mm diameter was ligated through

a left lateral thoracotomy and the child made a satis-
factory recovery and is now symptom free.

Discussion

This patient initially had pulmonary regurgitation in
the presence of severe pulmonary hypertension.
Pulmonary regurgitation persisted after the Senning
operation although pulmonary artery and left ven-
tricular systolic pressures were greatly reduced.
Because there was no discernible change in its sever-
ity, it is probable that the pulmonary regurgitation
was caused by abnormal pulmonary valve structure.
The abnormality must be a subtle one because
neither the echocardiographic nor the angiographic
appearances of the pulmonary valve were abnormal.
Doppler ultrasonography was unhelpful in this case
because the narrowness of the left ventricular
outflow prevented correct positioning ofthe Doppler
sample volume.

In the setting of venous redirection pulmonary
regurgitation is of unknown but probably little
haemodynamic importance. When an arterial switch
is contemplated such incompetence of the valve,
which is destined to support the systemic arterial
pressures, may have a profound effect on the long
term outcome.

Regurgitation of the aortic (previously pulmo-
nary) valve has been reported in up to 20% of survi-
vors after the arterial switch.' - 3 Castaneda et al
reported trivial aortic regurgitation in 9% of the
patients after a primary arterial switch in the neo-
natal period.4 In another smaller series Quinones
et al found trivial aortic regurgitation after operation
in one out of nine patients who had undergone a
primary arterial switch compared with four out of
four patients who had had previous pulmonary

artery banding.' This suggests that dilatation of the
pulmonary artery proximal to the band is a possible
explanation for the aortic regurgitation. Thus it
appears that aortic regurgitation occurs less fre-
quently after primary arterial switch in the neonatal
period than after a two-stage switch. Nevertheless, it
is still found in the neonatal group and this raises the
possibility that it may have been present before op-
eration. This finding is present despite the fact that
the pulmonary valve in transposition of the great
arteries has the gross appearance of a normal aortic
valve with normal attachment to the subaortic cur-
tain and the fibrous skeleton ofthe heart.3 In patients
undergoing more than one reinvestigation after
operation, progression of aortic regurgitation has not
been noted.3 6 7
The cause of the aortic regurgitation has been

ascribed to the operative technique. The circumfe-
rential anastomosis close to the commissures has
been incriminated together with, or as an alternative,
the technique of coronary orifice reimplantation.6
This implies that aortic regurgitation after the
arterial switch is in theory preventable, but this case
casts doubt on the possibility of prevention.

It is pertinent to ask whether pulmonary regurgi-
tation can be diagnosed in transposition of the great
arteries. In our case diagnosis by angiography was
possible only because the pulmonary artery was
opacified retrogradely via the ductus arteriosus. In
the absence of a ductus pulmonary regurgitation
cannot be demonstrated angiographically. The value
of Doppler ultrasonography in this setting has not
yet been defined. In some patients pulmonary
regurgitation is difficult to assess because of the
narrowness of the left ventricular outflow tract.
Examination by additional colour Doppler,
however, is an attractive possibility and this tech-
nique may help to show whether, in general, pul-
monary regurgitation in transposition of the great
arteries is present before, produced during, or
appears after operation.
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